Different mechanisms for inhibition of human cytochromes P450 1A1, 1A2, and 1B1 by polycyclic aromatic inhibitors.
We have previously shown that several polycyclic aromatic hydrocarbons (PAHs) strongly inhibit their own and other PAH metabolism catalyzed by cytochrome P450 (P450) 1A1, 1A2, and 1B1 [Shimada, T., and Guengerich, F. P. (2006) Chem. Res. Toxicol. 19, 288-294]. In the present study, we examined mechanisms of how PAHs inhibit these P450 enzymes by using 7-ethoxyresorufin O-deethylation (EROD) as a model reaction. First, we examined mechanisms of inhibition of P450 1A1, 1A2, and 1B1 by the synthetic model inhibitors 1-(1-propynyl)pyrene (1PP), 1-ethynylpyrene (1EP), 2-ethynylpyrene (2EP), and 4-(1-propynyl)biphenyl (4Pbi). Both 1PP and 1EP inhibited P450 1A1 in a mechanism-based manner, but P450 1B1 and 1A2 were directly inhibited by 1PP and 1EP. Interestingly, P450 1B1 inactivated 1PP and 1EP to products that were not inhibitory to P450 1B1. 4Pbi was a mechanism-based inhibitor of P450 1A1 and 1B1, but 2EP directly inhibited these P450s. All four of the inhibitors directly inhibited P450 1A2. We also found that benzo[a]pyrene and seven other PAH compounds tested inhibited P450 1A2 in a mechanism-based manner, but fluoranthene directly inhibited P450 1A2. All of the nine PAHs examined were direct inhibitors of P450 1A1 and P450 1B1. These results suggest different mechanisms of inhibition of P450 1A1, 1A2, and 1B1 by PAHs and related chemicals and that interactions between P450 enzymes and PAH inhibitors are involved in differences in inhibition of the enzymes.